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Education and Research, Puducherry, India. The study was carried out on pregnant women above 18 years of age attending the antenatal clinic of our hospital during May and June 2015, after obtaining approval from the Institute Ethics Committee (human studies). We obtained written informed consent from all participants. This study had a cross-sectional design. Ours is a large tertiary care hospital with over 1200 deliveries a month and a large attendance in the antenatal clinics. A systematic random sampling was done, and every 10 th pregnant woman exiting the antenatal clinic was approached for the study. It was carried out with the help of a pretested language-validated structured questionnaire by open interview method. The components included demography such as age, parity, education etc, and other data about the number of visits and whether exposed to formal education classes. The tool used for testing the knowledge about the danger signs of pregnancy, labor, and childbirth was as enumerated by the World Health Organization in the Safe Motherhood Needs Assessment document. [5, 6] The same is enclosed in Annexure 1. Pregnant women who mentioned at least three danger signs during pregnancy, at least two problems of labor, and at least two danger signs after delivery were considered knowledgeable. At the end of the interview, we briefed the participants about the danger signs through a handout in the local language enumerating the danger signs during pregnancy and childbirth.
Sample size estimation
Presuming the level of knowledge to be 50%, [7] with absolute precision of ±5%, the sample size was calculated as 384.
Statistical analysis
Data were processed using SPSS version 19.0. (IBM SPSS statistics for Windows, IBM corp., Armonk, NY). We expressed the proportion of women for various items analyzed as percentages. We calculated mean for quantitative data. We compared the different factors among the knowledgeable and nonknowledgeable women with Chi-square test. We applied independent t-test for comparing continuous variables between the two groups. Multivariable analysis was done to assess independent association of sociodemographic and clinical factors with poor knowledge about danger signals. Those variables with P < 0.1 in univariate analyses were included in multivariable analysis. Log binomial regression was done, and adjusted prevalence ratios were calculated with 95% confidence intervals (CIs). P < 0.05 was considered statistically significant.
reSultS
Three hundred and eighty-two pregnant women consented and completed the study. The response rate was 98%.
The mean age was 24.7 years with a standard deviation of 3 years. There were 19 (5%) teenage pregnancies. Among the women studied, 236 (61.7%) were in their third trimester, 132 (34.5%) were in their second trimester, and 3.7% were in the first trimester. The mean period of gestation was 30.82 weeks with a standard deviation of 7.91 weeks. Table 1 shows the sociodemographic and obstetric characteristics of the population studied. One hundred and sixty (41.9%) of the 384 women surveyed had also attended a primary health center, and 59 (15.4%) women had also visited a private practitioner apart from this tertiary care hospital for antenatal checkup during this pregnancy.
Only 61 (16%) of the pregnant women interviewed were exposed to any formal awareness raising classes. The doctors could spend more than 5 min in 50% of cases only. Only 103 (27%) of the study population had been informed about the danger signs during their antenatal visit by the doctors and health personnel.
Knowledge about danger signs
We found the level of knowledge about danger signs during pregnancy, during labor, and after childbirth to be 49.2% (95% CI: 44%-54%), 27.2% (95% CI: 23%-32%), and 21.2% (95% CI: 17%-26%), respectively. Severe abdominal pain (n = 232; 60.7%) was the most common danger signal of pregnancy enumerated by them followed by heavy bleeding (n = 216; 56.5%). Heavy bleeding was also the most common danger sign of labor (n = 96, 56.1%) and postdelivery (n = 125, 32.7%) reported by the study participants. High fever followed this in the postnatal period (n = 112, 29.3%).
Factors affecting knowledge Knowledge about danger signs during pregnancy
On univariate analysis, we found that the lower education (P = 0.0305), multiparity (P = 0.053), lack of exposure to any formal awareness raising class (P = 0.0003), and the lower education of husband (P = 0.0342) were associated with the risk of being nonknowledgeable about danger signs during pregnancy. 
Knowledge about danger signs during labor
Lower education of the women (P = 0.0049) and lack of exposure to awareness raising classes (P = 0.0204) were strongly associated with a lack of knowledge about danger signs during labor.
Knowledge about danger signs after childbirth
Lower education of the women (P = 0.0331) and lack of exposure to awareness raising classes (P = 0.0001) were significant predictors of a lack of knowledge about danger signs after childbirth.
However, on multivariable regression analysis [Tables 2-4 ], lack of exposure to formal awareness raising health counseling classes was the only factor found to independently predict a lack of knowledge about the danger signs of pregnancy. Lower education level independently predicted a lack of knowledge about danger signs of labor. Lack of exposure to health counseling classes was related to higher risk of being not knowledgeable about danger signs after childbirth.
dIScuSSIon
Our study found the level of knowledge about danger signs during pregnancy, during labor, and after delivery to be 49.2%, 27.2%, and 21.2%, respectively. Table 5 shows the comparison of our study with the study results by other authors.
Low levels of knowledge in the study by Pembe et al. [8] could probably be due to a lower education of the rural Tanzanian women. The study by Acharya et al. [9] was conducted in New Delhi, India. The common danger signs enumerated by their study population were severe bleeding (20.1%), pain abdomen (8.6%), swelling of face and hands (6.7%), and reduced fetal movement (5.8%). The various sources from where this knowledge regarding danger signs was acquired were elders/mother-in-law in 45.8%, doctor in 26.6%, friends in 10.0%, and other sources in 16.6%. In our study, we found that abdominal pain was the most common danger signal of pregnancy, and heavy bleeding was the most common danger sign of labor and childbirth enumerated by the study participants. Various authors have observed that heavy bleeding was the most common danger signal known to women. [3, 9, 10] While in their study conducted in Chhattisgarh, Mutreja and Kumar [11] found that paleness of hands and face was most commonly reported. These authors had interviewed 146 women in the 20 villages of Sukma district in Chhattisgarh and found the level of knowledge about problems of pregnancy, labor, and 8 (1.2-2.7 ) P<0.05 highlighted in bold. CI=Confidence interval, PR=Prevalence ratio childbirth to be 31%, 9%, and 4%, respectively, however only 21.9% were able to tell at least three danger signs.
In our study, education of the women, their husband's education, low parity, and exposure to any formal health counseling awareness raising classes were found to be predictors of awareness about danger signs during pregnancy. Okour et al. [12] also observed that education of the husband affected the knowledge level of women.
Further, higher education of women and exposure to formal awareness raising health counseling classes were the factors predicting knowledge about danger signs of labor and of risk symptoms after childbirth in our study. Hailu et al. observed that higher education of the mother, place of birth, and having a radio were independently associated with knowledge about the danger signs of pregnancy and childbirth. [13] In another study, Hailu et al. found that urban residence, being in a current marital union, and higher education were independently associated with mentioning at least two danger signs of pregnancy while factors affecting knowledge of danger signs of labor were urban living, being currently married, and multiparity. Only urban residence was independently associated with mentioning of at least two danger signs after childbirth. [3] In our study, we observed that women with lower parity had better knowledge of danger signal of pregnancy. This finding may be because primigravida with higher education are probably more anxious about problems of pregnancy and are more likely to know about it.
Although our study shows a higher level of knowledge compared to the others, still <50% women were knowledgeable. The higher level may be because >75% of the women studied had >4 antenatal visits and the proportion of women with more than primary school level education among our study population was high. Notwithstanding that 160 (41.9%) of our study population have also attended primary health center and 59 (15.4%) were also booked with a private practitioner, the proportion of study population with level of awareness was much less than expected. On multivariate analysis, we found that exposure to formal awareness raising health counseling classes was the only significant predictor of knowledge of danger signs of pregnancy and childbirth among the pregnant women studied.
In our hospital, the doctors could spend more than 5 min in only 50% pregnant women. We recommend studies comparing structured audio-video educational materials with the existing means such as health talks or individual verbal counseling as means of health awareness raising on the knowledge levels of pregnant women. We also recommend future research to study the impact of audio-visuals on danger signs, transmitted in the waiting hall of large hospitals, on knowledge levels of danger signs of pregnancy, labor, and childbirth among pregnant women.
concluSIon
Our study has shown that the significant modifiable factor to improve the knowledge about danger signs is exposure to formal awareness raising health counseling classes. We recommend structured mandatory health awareness sessions addressing the danger signs of pregnancy and child health to all pregnant women.
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